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ROADS AND HIGHWAYS. 



Boadi ud " Nsx^ to tb* genial inflnMiM of the MMont, dpon ml put of our mbgect b; a gaMral nfermee til roadt jtcait ud 
Hlgbw^*. Whicb tbe reguW supply of oar wanta, aad a grnX both at home and abroad. Hlgkira;!. 
■_ ^ !_' pwtioa of our comforu so much dq>end, there ii ^- Id speaking of the roads of other cotmtriea, we m^ ' ., ^ _• 
Mpi BO drcunutance more intereating to men in a obMrve that a people who have executed such splendid Boadi of 
(KTiliMd state than tlw perfection of the means of in- works as those of Egypt and Persia, must to a certam tbc an- 
teriof Goaunnnicatioii.'' Thia aentimant, quoted in one extent have had a 'tystem of roads corresponding to dcnta. 
of the rtporta of the committae of the House of Cooh their habits, no lets perfect than those of later times. 
mons-upon the hi^waja of the kingdom, speaks to The circle of the arts seems to move round, yet 
tfaa beait and fMings of every one, and murks in a doubtless' the same portion of mind has existed in 
atrong point of view, ui object, which for the last every age, though our record or knowledge even of 
tarenty years, has ware eapeciallv occopted the British comparatively late periods, has by manv perverted 
l^fislalore; to Amt while the field of battle has been chances become extremely imperfect. Tne territoiy 
qacBlitiilg between the extremes of Hamburgh and or jurisdiction of the Greeks and other nations who in 
BoAie, and sf Madrid and Moscow, the domestic eany times flourished upon the shores of the Medi- 
pottcy of Britain has in no instance been morestrik- temnean was small; and although they achieved 
ing tfian in opening the connttr by the formation works of magnitude with a dign)ay of taste which still 
oS vumeroas roads. If we look comparatively to continues to be the subject at oar wonder, and win 
tiw map of Europe, the surface of the United Kingdtnn perhaps ever remain to be consulted as onr authorities, 
aftpeara evary whm mterseoted with numerous roads, yet but little is known of ^eir municipal affairs, 
while in other oountriee they seem to radiate only But it is for otherwise with the works of (beOftbeEo. 
hvn their respective capitals. Some years since, the Romans, whose conquests extended to alt parts of nan^ 
writer of this article made a carsonr estimate of the the then known world. With that nation it irtf 
extent of the highways of Great Britain and Ir*. always a primary object to lay open snbdned coon- 
land, when it appeared, that, indcpendentty of an tries with roads to be applied to its future puTposes 
ahnoat incalculable nnmber of parish and private either for obtaining supplies or securing a retreat. 
roads, the highways alone extended to about 29,000 Sttcb was the AurSan road, which led from the gate 



Upon a veiy moderate calealation of the ex- of that name to Milan, and from thence serrus Ae 
of these roads, tncloding bridges and compeih Alps by various routes, fonninf^ the key to Oaul, and 
sation for land, we may state it at the rate of £800 alt the nations of the north. In Italy alone, the Ro- 



per mile, which is equal to no less than the ag- mans are said to have laid about 11,000 miles of road, 

gregate sum of twen^ millions sterling. Now we (K these the classic antiqaary has been able to reckon 

may fairly ask, to what branch of political cconony many of the prindpal ways which led from Rome by 

can we look for more splendid examples of internal ns the different gates, snch as the Appian, Salentian, fla. 

source ? It has been truly said, that until a country is Mtfitim, Osliatt, Praenatitie, Tiburline, Tr'tttinphal, and 

traversed and laid open k^ roads, its government must others, varying in extent and importance according to 

Iseweok, and its people remain in a state of povet^. Che circumstances of the country through which they 

Ob a subject of such universal interest Os the forma- passed ; and fhnn these sgun, a vast number' of sub- 

tien of roads, the ■unddeli^tstodwetl, while It traces ordinate roads, ramified in every direction. Some re> 

their cnmexion with the progreisrve stages of civi- mains of tkese splendid works are still to be seen, . 

IJaatton in the occupation of the hamlat, the viHage, though the face of the country in the lapee of agetf J I p 

and tb».city. Petht^weihaU lM«t»<e(t-thelrirtori- aicd- the vieissitttdea of time, haa- undergone ntch S 



2 ' EOADS. 

Root* iDd chsngH, SI to leave little more to a* tluui the mere the difficulties to be encountered in the formatUHi of RoaJi aad 
H'gh mju. recital of their nunea. this magnificent undertaking, there are tevera) under- Hi^*af ■ 

'"""''"^ In the formatian of roatla, the Romani general- ground tunnelt, the lonseit of irhich meaturet about ^•^"v"*-' 
}y kept a itraiftht line of direction, though at the SOO yards. It ii curious tbua to tee the Bgzr«gate power 
eipence of works of conuderable difficult; ; at one of armies under the control of one individual directed 
place perrorming exten»tve excavations, at another to such objects. It is indeed doubtful whether at this 
'Stretchinf; over valleys by bridges and aqueducts, and moment the fame'of the Roman emperors stands higher 
boldly piercing the mountain, with under^ground tun- as ccmquerors, or for the works of art which they achiev- 
nels, as that of Puzzuoli near Naples, cut about half ed ; and we hesitate not tossy, that the French £m- 
a league through the solid rock, and forming a road- peror's chief claim to true greatness wiii be sought for 
way or aperture of fifteen feet square. But in nothing in the works which were executed under fai« powerful 
is our wonder m much excited as at tbe psins bestow- cmnmand a* a military engineer. 

ed in preparing a firm bottom for the structare of The French highways seem to have been modelled IIoscls o( 
their roads. In some instances, they built walls of upon those of Italy, the great and esrly prototype of Pnnoc. 
masonry, and strengthened the ground by ramming it the nations toward the north. The roads which r^ 
with brick, rubbish, gravel, or small stones and HoU, diate from Puis, like those of Rome, are chiefly chans- 
on which they laid a course of square blocks of various t^, cauui/i, or causewsys. These consist ot a hot- 
dimensions, not unfrequentty cubes measuring eighteen torn or fuundalion, carefully prepared, and 'previously 
inches upon their several sides, though the lenglhimi drainnl,- on wbidi (times measuring about six, eight. 
wo* generally the greatest. .Thsi surface of these roocH and ttn inches square, are set or built, the downward 
was spacious, firm, and smooth. Many of them had side being in the utusl manner somewhat smaller than 
B dounle row of pavement for carnages going in dif- the upper one. The rock firom which these stones are 
ferent directions. These were separated by a cause- token u generally quartiy sandstone, t^ considerable 
wav in the middle, somewhat railed above the others, tenacity. The line» of direction of the Frcndi racdt 
and paved with brick for the nmveniency of foot pas- luv for the most part straight, without much regard 
sengers. The Apjnan viag, so much celebrated by being paid on msny occuions for more easy or ftr 
Horace, was originally carried only to Capua, but vouroble lines of draught. They ore (tf a spacious 
was afterwu'ds carried to Brundusium by Julius Cte- breadth, varying from thlKy to sixty feet, even seventy 
sor, being altogether about 300 British miles in length: feet; thec&u«ewayed pstt is usually situate in the mid- 
it farmed one of the looit s[)lendid mflnorials of die. being about shcteen or «gfateen feet in breadth, 
that emperor's reign, under which about two>thtrd« with s bridle or summer resd on each aide. Many tis 
ai it were executed. This famous road is in many the roads of France, however. Use tha«e of England, 
places stilt quite entire, though understood to bsve sre made with mctsl or broken stones, * system prae- 
seen its .nineteenth century, tiscd even before the Bevolution l^ the Etats de Lan> 

' In Britain, the remains of the Royaan ways arc now guedoc, under the direction of M. TorgOK in Linaoiw 
hardly. t« be traced. They were generaUy tensed sin, &c. wbidi now rather scams to be gainjng ground, 
streets, as Witling Street, Theneild Stmt, Ermini^ ss forming a road so much emootfaer, aad liaiiii sjiiM 
Street, and others. At Cattrum, or Chester:, one of able than the irksome noise of tb« paved road. Tb*: 
the greatest Roman depots in Britain, some of the old cbauss£e in the middle beitig somewbat derated in po>' 
roods are still to be seen, and occasionBUy oompactly sitioti, seems entirely to have predBded tfas idea of -a 
built pavements are discovered, with several ^et of footpath on either side ; a comfort whsdi rvdy extends 
soil upon them. Roman roods have olso been found beyond the boulevards of the large towna. Notbttw 
in different ports of Scotland. A portion of one moy indeed surprises on English travelTer more then to find 
still, be seen leading from Musselburgh bay to Aber- Paris, the mistress of politcaiess, and the admired tbc- 
eotn, one of their principal ststions on the Frith of atre of the sits, still without this accommodation ex- 
Forth. A portion of^his street, termed the " Fish- ocpting in a fiew streets at the Court-end of the tow% 
wivea causeway" leads through the fields from Piers- where a kirb-stooe is introduced, lining a some- 
bill Barracks towards Port^iclla It consists ufboul- what elevated, though roughly causewayed fbotpaih. 
der stones very different in sise, and is said closely to In all other ports of that uthMwise elegant cityi the 
roemUe some of the old Roman ways still seen in unfortunate pedestrian is left to trodge along, ondar 
Italy. ^1 the indignities of the bcepsttering eJunal and hia 

Ihe pontiffs and beads of the different Itolion stotes harassing driver, in their traverse course through the 
succeeded the munificent reigns of. the emperors in kennel in the middle of the sttceL 

the government of this sncieut kingdom, and follow- The wont of croos or parish roads is not peculiar to parish or 
iog the estaUished taste of that country for roads, France; fur there seems every where on the conrineot cnssios^ 
Italy still preserves her celebrity for interior commu- analmoattotoloversightwithr^ard totbeirimportonea 
WGodtHU. Amidst the misery which the sway of to the best interests of a country. They do not seem 



Buonaparte entailed upon the countries on both sides yet to have caught the English sentimen^ so hunily 

of the Alps, it was fortunate that bis mcosurcs ulti- expressed by the late Dr. Anderson in hia Run! Bc- 

mately traded to fiscilitate the intercourse between the creations, f Around every market place you maj 

andent mistress of the world and the rest o£ Europe, suppose a number of concentric circles drawn, within 

by the improvement of the great passwea across tbis each of which certain artides became marketable, 

mountain range, which was effected by the French and which were not so before, and thus become the sources 

tbe Italians in the years 1804-5. Under the sua- of wealth and prosperity to many individnals. Dimi- 

pice* ot this greet mon, the Aurelian road has been nisb the expense of carriage but one fartlung, and yoa 

tbus adapted to the speed of the modem traveller, widen the circle; you form as it were, a new creation, 

The track by the Simirion being generally at the rate not <mly of stones tnd earth, and trees, and |dants, bnt 

of one perpokdictiUr to twenty<eight bMUontal, the men also; and what is more, of industry and hspfd- 

■DM^lIannaw.take(thatroad,U)rnier1yalinostiniprac- ness." In France, notwithstanding the excellent^r lrf ■ - 

tioable, without requking to ski^pi bu pace. Among many of the principal roads, and tlw acience diipli^fla 
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Koadiand' in t&<ir ctmitTuctioi), tiii utmott difficulty ia npn-fen- becomes necesuir, in the diffcrentcirclei or cantotM B<Miia 
— ,...., lifferent lei ' " " 



„ , la Mtminting tbii, to hive different lengths of ulm, to that i carriage Kl^way- 

you at oatx gal into a range of narrow lane*, beaet with properly fitted for a journey in Oerrouiy, reqairea that '"'V^ 

Inxnriani furxe and wild ahadei, forming no doubt an the wheeU itioutd be made to ihifi out and in at plea, 

agrwable ihade, but proving, upon the whole, a great lure, to autt the tracks of different district*. I'be im* 

annoyance to the traveller as well as to the husband- provement of the roads has been undertiken in vari- 

man. The present state of the continental pariah oui parts of these countries; but it must be a work of 

roads forms a comf^ete bar to the nuuierous aJdvantagea mudi time before this can take place very generally, 
which would follow the esubiishment of some syste- In Holland tbe traveller generally beuket bimaelf Holland 

mtic mode of appointing trustees or commitiioners to the numerous water-ways or canaU of the country ; "■<! 'h* ' 

from among the country gentlemen, who would then but here time and patience are both necessary ; for ''"''*'- 

ftel a mora> immediate interest in the internal improve- tbough the canals are spacious, the passage bmts move *" 

mentoftheirrespeotive neighbourhoods. Such a system slowly, and to suit a few trifling bridge* by the way, 

woald excite a spirit of enterprise, carrying in its train (for they never piss through the towns,) are made so 

niimeroua endoanreat drainage, and many local advan- narrow that there is no more than sitting room in their 

tagea, which in the present close and impracticable cabins : the traveller*!! walk through the town, how- 

■tst* of the country, can neither be f<»««een nor un- ever, accompanying his luf^gage in a good day, under 

dcrtdten. these circumsUnces, becomes rather a relaxation. Tbe- 

- We cannot withhold our admiration, however, of roads in Holland are generally carried in undeviiting 

the facilities of the traveller on the roadi of Prance. BtTai|>ht line* along that low flat country, between a 

Takeaway the apparently useless and harassing system double row of trees, with a great tlitch on each side. 



ofpai9porta,(atIeaBtdaringperiodsef profound peace,) Upon the tops of the national dykes, which defend the 
•ad upon the French roads you proceed from the Mie land frqm the inroads of the sea, the traveller is often 
ehd or Ifae kingdom to tbe other without annoyance, <« upon pretty elevated ground, where hi* track takes 



the occurrence of a single toll-bar. The same thing many^tortuoui directions. The Dutch are at greatpains 
takes place with tbe mariner, who faavins cleared at in preparing as firm a foundation for their roads, as the 
ons port, may put into any harbour, and enjoy the nature of the country will admit. They are then 
b^aefits of all tbe lights upon the coast without hr- built with thin bricks called cUnkers, which are Uid in 
ther trouble ; the whole community being conaidered lime, their longest direction being across tbe road ; so 
as oiM great £smily ; and the establishment for the that a carriage passe* along in tbe same easy manner 
erection and' msintraance of roads, bridges, harbours, as if it were upon a railway. The people of Holland are 
and light-houses being under, one special board <^ generally reputed to be very slow in their motions j but 
engiaeera. This proves aUo an excdlent system for their land joumies are certainly exceptimis to this ; for 
tcuniog young gmtleown of talent, who having been in ^ng to market, and even in farming operations, 
placed at the poly tcchnic school in Paris, are, according their carts are generally at speed. In tbe lower parts 
to their several fwopensities and tastes, brought fOTwaru of the Netherhnds, the roads partake a good deal of 
as civil and military enginaers in all the departmmits the Dutch construction, and in the higher parts, the 
cC tbe Preodi service. The school fat civil engioeers chauss£e occurs, which in some districts is laid with tbe 
at Paris ii somewhat analogous to our military coll^ greatest precision, and nukes most excellent road*, 
at Woolwich ; by this mean* the country is supplied The Swedes have long had the character of being Smilen 
wiUi an organiied body of engineerSj whose science excellent rood engineers. Good rock is very generally and Huuii. 
and adjoined fwacUce insure the systematic perform- met with in Sweden ; and they spare no pains in 
aoce of all their public works. We cannot help ex- breaking it small Their rosds are spacious and 
praaung a wish that Bvitaiiji and France, with regard smooth ; and travelling in all their principal lines, is 
to this department, were in some measure bl^ded as easy as on the best roads of England. Where the 
together; that tDtberoMldepartmentforexample, the country has been opened in Russia, the roads are form- 
French bad, in connexicm with their profcasional ays- ed on scientific principles; but they bear no compari- 
tem, the aid, patrimooial interett, and local knowledge son to tbe extent of that vast empire. Hence the un- 
of the country gentlemen. wieldyformofsucha country, and the application of the 
- Tbe roads oi Spain and Portugal are fienerally al- Abb6 Raynol'a remark, '■ Let us travel over all tbe 



and devoid qf alt the more recent improvements, no facility of trading from a city to a town, and from. 

Their direction proceeds with very little regard to a villue to a hamlet, ^.t may pronounce the people to ' 

the line of draught. Their surface is rough, and be barbarous; and we shall only be deceived respcct- 

thair repair but little attended to. The politinl situa- ing the d^ree of barbarism." 

tion of these countries for the last twenty years haa Roads connected with Mexico and Peru have long Aaicrics.. 

been bighly inimical to improvements of this de- existed; and amongtheotherpeculiarities of thesestates, 

sedption. They are every where nearer to the sei^ the description of the excenent ctuidition of some of 

coast than France, and have, upon the whole, less d» their ancient roads has excited the surprise of Eur»- 



pendcnce upon the state of their roads for the trans- peans. But the advanced state of this department, like 
portatioo of troops. It has indeed tallen to the lot of many other earlier accounb of the New Worli^ haa 
Mw countriea during periods of war, to proceed in been greatly exaggerated. More recent travellers have 



the advancement of interior communication. not been able to discover Montaigne's famous road. 

OtmMaj l^he chautste, or paved road, similar to that of from Quito to Cursoe, said to have been 300 leagues in 

•■d Fni^ Fiancse, is common to the most populous districts of length, and S5 paces in breadth, constructed with 

(ta, ftck the German and Prussian dominions; but over a great immensely large stones, with a running stream, and a 

part c^ these countries, the roada are little more than row of trees upon each side. 

Ibnned, being almost without any prepared surfiMCL In the cultivated parts of North America, the roads j 

Hence they are all run into deep tnMS, which are ex- have latterly been much improved; and some of the prrnj |^ 

. tramdy iMonrcBieiit to tnvelkn; aihl therdbre it apdUoeisrcsimUartothegeDerality of English roads^ 
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Rmdiand irfaich In CDn^tnictioa tfaey resemble, A]aag time Ht road whIdi'}stiowCny*iIilta[Liiie,txttbofirfaiah bid RMdiaaa 
HighirtTt, the moraaift and inland puts of the country rosda of tben Iwconie im&auabw. Bat the &aioiu >ct of Henty Hlghwqfi. 
"""''*"' fome extent are actually made with logs of timber dia- VIII. waa the nrrt meaaure of s geilCTal nature npon ^^ y— 
poeed as railways. For bridges, particularly of timber which all the after-improvemeRts uid extenaon of the 
add catenarian archea with chains, the Amerions hare road cystem were founded. By this act/the remecdie 
a considerable name, and have lately executed works of parishes were intrusted with the care of tbs raads/iBd 
this kind of great extent aarveyors appointed to be annually elected to take 

In thus brie6y notJcing the roads of vsriona coun-' charge of them. It aoon, however, appeared, Utat the 
tries, the object has not l^n so much with the expec- funds allotted for this purpose were insufficient, and as 
tation of instructing, as with the view of premng a the traffic of the country extended, the roada beeamie 
aubject, upon the notice of triyellers, which more or hardly passable, while the several trusts were in a stMe 
less omcems every one, that they may be induced to of bankruptcy. The next measure was dterefijre to 
bdce notes in the course of their journeys in foreign make them alt turnpike, and toll-bars were acoor diu g^ y 
countries upon a topic, regarding which conversation- set up, and those in future who used the roaifa, wan 
al remarks are ao common, though few of them reach made to contribute directly tow&rda their aupoort, « 
the public in a precise and tangible form. system which, under varioua modificvtionst basnitkn^ 

BriEiib In giving an account of the state of British roads to been persevered in. Now the wlu^face of the' 

roidt. tnd h^ways, we may take some retroajpect of their country is laid open with carriage ways, placed under 

advancement to a system. The sites of our ancient variiMts trusts 'or comMistions, and altboiwh tfa^ 
towns and dtieewere, for obvious reasons, chosen upon have become very general, yet entiraly newTtnet are 
the wooded banks of rivers, where a supply of water occasionally formed, beiidea a conattmt imprevenMntln 
and of fuel were conveniently within the rrach of the the tine of draught of the old lines, to that itmay tnilj 
inhabitants, and no donbt, at the period of tb«ir be said of road-making that it has no end. In SSng- 
foundatlon, apparently in great abundance. Though land, the agriculture of the country got into a fbrmed 
the lapae of time may have been sufficient to clesr and rnSproved' state long before wheel-carriagea came' 
away the forest, and the river or lake may now into general use; and, in this way, the piacttce of mv 
fall short of the increased wants of their snr. ii^ over Ibe hill is still too often persevered in, wbeo a 
rounding population ; yet in every instance, the evi- level, frequently as short, would be obtained by goiag 
dence of the early existence of these may be traced in ronnd its (Mlse. 

the imiUediate vicinity of all towns and populous dis- There are many of th« gKsat itoca of road iriii^ 
tricts. The change of circumstances produced by the to suit the fsdtities of ntodem tnvelUng, stiU Mqaim 
gradual removal of fuel and building materials from a general improvement. ■ The union with Ireland gave 
tlie early settlers is very striking, and has of course rise to the extension and improvement of the rottdi 
fpven rite to the extension and improvement of inte- leading to the great ferries at Portpatrick, HaiyheMl, 
rior communication. At a remote period, when each a()d Milford, which have severally undergone the latest 
family formed a kind of community within itself for amendments, especially the Holyheadlineof road, pM».' 
providing the necessaries of life, it is obvious that there ing through North Wales, by ^evsbury and aUoby 
couldthen be little communication with distant parts Cbetter, to London. (Connected with these lines/ a 
of the countrr, and there was therefore no use for great bridge of suftpeBsion is now (1884) in progreat 
roads, which long after the establishment of towns, at the straits of Menai, consisting «f B' catenarian vch 
must havecontinuedin thestateof footpsthsandhorse- of chains extending to Jt60 Geet, between stopoidoiia' 
tracks. The bulky article* of fuel and building mate- abutments »f masonry ; a lewk whidi i*no letseeedil- 
rials are likely to have given the first idea of a sledge, aUe to the British name than to the enterprise of the - 
the precursor of the wLeet- carnage, and to have led nninent enginecTi Mr. Telford, «Bder whose directjoa 
ultimately to the construction of gomething like a road. i( is executing. 

As before noticed, our first roads were the military In Sodth Wales a similar poKcy en the part at the 
ways of the Romans ; and even after the experience guvemmeDt, wilt, no donbt, also fall in due time to be 
of ages, this department cannot by any means be said acted upon. The ferry between Waterfcmtaad Milfoid* 
, to be complete m all its details. haven, having now got stesm-packets, m^ be made 

Engfgnd. The early roads of alt new countrifcs are therefore eijastly efficient with those of Portpatrick and Dm- 
generally directed to the elevated grounds, with a aghadee, as it wants otily the improvement of thoroada 
view to avoid the marshes of the valleyii, -answering through South Wales to complete that communicatiaD, 
very well for bridle- tracks, but extremely inconveni- which it soiAewhat shorter ttian the others to London. 
ent as carriage-ways : hence, as the habits of a coantry ' In Ireland, the department of the road* it under the Inland. 
change, and the lower grounds are drained, the roads same description of management, by numerous trasta 
progressively get upon lower levels, and as they ap. and OMnmisaions, as in England. In the b^innii^vif 
proach targe towns and capital cities, become more spa. the uineceeth century, the roads of Ireland were, gen^ 
cious, and are made to diverge In all directions. As rally speaking, considered in a better condition than 
wealth and establishments are necesssrity the prectirsors tboSe of any other part of the United Kingdon. Her« 
of improvements, we are naturally led to look to Eng- the cross roads are also numerous, and in a t<rierahle 
land for the earliest adi'sncement in the road depart- good atate ofrquir. The principal roads are swcioaa, 
ment. In the year 1285, we find the first law respect- varyingin breadth from tbitly to tixty feet, while the 
ing roads and highways, by which it is enacted, that ditches and side drairfa are in many instances kept with- 
the proprietors oftbe land shall enlarge and "breadtben in tffe feiiei^s, and as the road-uetal, oonsiittng of lime- 



tlie ways «fiere bushes, woods, and ditches be," to stinie, and a kind of lime'Stone gravel, i* of good ({Ma- 
prevent robberies, and a train of evils to whith the lily, the sntface of the Iriah roaoa ii ' ' 

lieges in those dayi were thereby subject. In 1 346 it and hitrd. 



was enacted, thnt Edward III. should be enabled to The road-ay stem in Scotland differe ccsHiderably in Soit'.aiid. 
levy a toll on carts and carriages passhig from Kt. the managenHnt from tboae of England and IreUoid.- iTr^ 
GilWin ihe Fields to Temple Bar ; and dlio by the' TfaeScMsloal truataaredividadJntodiNaeii, nchof i 
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ftA«(K iVa wMiJh stem to likve t moTit in^pendent control vith- The reports of thii committee Upon wheel carriagea, Rocdi and 

lligh»«yi . out retierence to quarter sesaioni, as is the case in the and the construction of roads in genera], ve perhaps of Hj8hw«7»- 

^*^"'^'''™^ * other parts of tM kingdom. In taking any general the highest importance to our domestic policy ever '""'V"*' 

vi«w of the roadi of Scotland, they may be classed made to Parliament These reports contain a mass of 

■under three distinct heads ; First, those of the southern information collected from men of the first consider- 

counties, which have been wholly made and maintain- ation for scientific and practical knowledge; amon^ 

ed by the sutate labour and the rates collected at the whom we notice the names Of Jessop, Walker, Cum^ 

-toll-bars: Secondly, the military roads of the High- mlng, Edgeworth, "Ward, Boswell, &c. &c. It is, 

lands, made by the troops on the peace establishment, however, much to be wished, that the important la- 

wholly at the enpence of the public; and, thirdly, hours of this committee had not terminated till they 

-the roads made under the direction of parliamentary had proved, by actual experiment, upon the grett 

commissioners, at the joint expence of the public and "Scale, many of the scientific and elegant theories 

the landed interest of the northern counties. Submitted to its consideration. By such researches, 

MUitarf ' It i» tothe fbrmationof the two latter classes of these our improvement in roids, and in a more perfect C0D> 

and High- -roads that we perlraps owe much of our present taste atruction of Vfheel caTriages, would have beeh syste- 

iBDd Toadi. for road-making throughout the united kingdom. The maticolly continued, till we should have realized th« 

military roadehad their origin in therebellionof 1715, ultimate benefits anticipated by the conclusion of the 

when it was found that the royal troops could not pe- committee; namely, that no less than Five Millions 

net rate farther into the Highlands than Blair in Athol sterling misfit annually be saved to the public by 

from the total want of roads- " The inhabitants of the following out the improvement of our road aystemi 

Highlands." says Colonel Robert Anstruther'a Memo- under the direction of parliamentary commissioner* 

fial, included in the PaHiamentary Reports, "aliardy specially appointed for the highways of the kingV 

race, accustomed from their infancy to arms, devoted dom> 
to their chiefs, strangers to industry, and secluded from 

all-intercourse wilh'tliB rest of mankind, as well from road-makiMo 
their natural situation, as by their dress and language, 

formed a distinct people from the feat of the empire ; Fvom the historical sketch we have given of rbadi 

and for ages, the government, the country, and the getieratly, it appears surprising how slowly such im-*' 

Highlanderi), suffered greatly from these distinctions." provements advance to nnything liVe perfection in the 



About the year nSi, General Wade was appointed, art. In illustration »f this, we may talte an' esample 
with the several- r^menta under Iris command in from the military roads above alluded to. A^ec 
this district, to- matce certain roads, which should in to the practice even late in the eighteenth century, i 



'abfr 
oads 



future be suEBcient for the conveyance of troops and Were, in most instances, carried in a'direct lihe, without' 

military atorel The first line of road which they form- much regard to the undulating surface of the counti^. 

«] was from. Stirling) across the Grampiuns, to In- The approaches to some of the most noted posies of th« 

vernMs, and from thence along the chain of forts, in- Highlands were so pre:cipitous lUid difficult 'aa to hVve 

cludingFortGeorge, Fort Augustus, and Fort William, been familiarly termed, " Rest and be thankful," 

between the east and west teas, by which troops and " The Devil's Staircase," and the like, where stone 

artillery were wrried with facility into the central seats were actually provided for the use of the hardy 

Hi^ilands, and thereby the disturbances of 1745 were pedestrian. At one of these, a celebrated author having 

speedily suppressed. By the year 1785, the military mquired at his guide what could bave induced the 

roads, including what has been termed the Galloway gentlemen who commanded the troops on the service 

road, from Fortpatrick to the river Sark, on the confines of the militnTy roads to put their designations upon cer- 

of Cumberland, extended to no fewer than about 788 tain tablets set up by the way, he facetiously replied, 

miles, including 101 1 bridges ; and the light-house " I know not, unless it were to afibrd the weary tra> 

of Port Patrick. The improvement of the northern velleran opportunity of cttrAng them by name ami Bar> 

district! of Scotland became a atill farther object with name." 

government about the year 1803, when a select com- AlthoughinHoad-maldnK theLineof directionmnst Ltneordt- 
mietee of the House of Commons, among other objects, idways be subordinate to the Line of draught, yet the raetlon. 
took under its consideration the farther extension former is notwithstanding of importance, Iwth as it re- 
of roads' in the Highlands and Islands. Comnris- cards the safety of the traveller, and the trackage of the 
aionera were appointed by Parliament with power to iosd. Independently of tbenumerous accidents whidi 
defray one bfdf of the estimated espence, provided the occur, f^em the sudden collision ofcarriages travelling at 
proprietors of the land advanced the remainder. In this fpeed upon a tortuous line of road, it were even better 
manner, by the year 1814, about 700 miles of road had to go up a moderate acdivity, than to introdin:e nutne-i' 
been made under this commission. At this period, the rous turns, which, to a certain extent, are not less de- 
whole of the military and more recent parliamentary trimental to the effective power of the horse, than tire 
roads of thenorth, How extending toabout ISOOmiles, up-hill draught. Every turn in the rosd, which ulti- 
were thrown into one general trust, with power to assess mately amounts to s right angle, does in effect, sup- 
the cuunliei to a certain extent, the government mok- pose the carnage to have been brought from a state of 
ing up the bolanCe of about L.10,'000perannum, as the motion to a state of rest, and frMnreat to motion again. 
eetimated expence of their maintnUnce, induding Turns, in a road where they are unavoidable, ought^ 
-ferry piers, landing shps, inspection, and management: to be- formed on Curves of as large a radius as thtf 
CommittM ' I» the history of the road department of Great Bri- situation will admit. 

of Uousecf tain, one of the most important features of its progress ' In formhig or laying out an approach tA a mansion- 

Commons -was, the appointment of the committee on the roads and house, we consult our taste, and are neither deterred by 

m Raadi, highways af.£ngluKl and Wales in the yew l-SOGi flie.«l6i^tion,- nor win<)ing directitKi of the rotdt in 
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Koadi «>!' bnnging the variouiobjectaofanintereatiiigiistuniinto «m which goea up end dawn hilL Tbuvivwiageoe* Aftdi anA 

'•^"V'-Tiew. In. public TOida however, thi« should very rally gupported by argumenH auppoaed to be derived Highway- 

Va — .'■■J Mrely enter into the detign irf the en^oeer, though fromtheAtiatomical structure of tfaehor3e,and fromtfaB ^^-y""^ 

dtfaerconsiderationi.sucbuanioreeasylineerdraugbt, varioui muscles of the body being thus alteimtdf 

e suitable, tract uf ground, or the vicinity of good brought into action. But weniay notice, that in a.' 



jnaterials, will sometimesproperly induce the adoption bill draught, a carnage may be conceived as in the mt 

of ■ lea* direct course. The Roman roads werechiefiy of being continually lifted by increments proportlwial 

laid out in long straight lines, and the engineera of to its rise or progress upon the road, as already men^ 

France, and other continental countries, have fallowed tioned under the article Kailway. We may also show 

their example more closely than those of Britain. Ex- this practically, as every one knows that on a stage of 

tensive straight lines are doubtless irksome to the eye, twelve mile* the post-boy generally mmi, as it is tenn- 

anddonotsuittheassodadonsconnected with the ever- ed, at least half an hour upon the level road, beoauie 

varying " line of beauty." But upon the king's high- on it he never requires to slacken his pace as tn-.gaing 

way. something is undoubtedly due to the ease of the up-hill. Now, if he, or his company, would acre; to. 

horse. There ought, therefore, in laying out a rnad, to take the same time to the level road that they are obli^ 

Iwakindof compensating balance between the lines of ed to do upon the undulating, one, the post-master 

direction and draught ; and wherever weighty reasons would find no difficulty in determining which side of 

occur for varying the direct line, such as an acclivity the argument was in favour of his cattle. With r^- 

to be avoided, more proper soil to be obtained, the gard to the tetignes or ease of the horse, the writer 

avoiding of valuable property, or the including of a viU of tlus article not having such plain matter-of-fact for 

lege or town ; where such motives present themielves, his guidance, upon one occasion aubmitted the aub- 

the judgment of the engineer will of course be exercised ject to the consideration of a medical friend, (Dr. Jobs 

in varying the line of direction. Barclay/of Edinburgh, no leas eminent for hi* koow- 

Lincor Oncofihemost important considerations in practice ledge, than succesgful ta a tMcher of the science ef 

ritauffak i( the adoption of a proper Line of draught, according comparative anatomy,) when the Doctor made tho fol* 

to the changing circumstances of the country through lowing answer : 

which the road passes. Wherever a level line of road " My actjuaintance with the muscles by no nHani Dr. Bar- 
can be obtained, it should in our opinion be adopted, enables ma to explain how a horse should be more fo^ day'* spi- 
vegard being had to the drainage of the soil, and the tigued by travelling on a road uniformly level, than by '''^- 
particular form or curve given to the surface of the travelling over a tike apace upon one that crosses heights 
KMd. In how very many instances does the scientific and hollows ; but it is demonstrably a false idea, that 
engineer, when caUed on to improve a line of toad, muscles can alternately rest and come into motion is 
carry us along a uniform and easy acclivity, instead of cases of this kind. The daily practice of ascending 
an iniermiilimg track, consisting of precipitous heights heights, it has been said, gives the animal wind, and 
or abrupt hollows. If, for example, we take the diffi- enlarges his chest. It may also, with equal truthi be 
cult pass of " Rest and be thankful," in Argyle- affirmed, that many horses lose their wind under this 
shir*, where the road ia carried through the pass of sort of training, and irrecoverably suffer from impm^ 
Qlencrow, along an undulating line of draught, it dent attempts to induce sucfa a habit." In abort, the 
might, upon leaving Loch I<ong, be made to rise upon Doctor asoribes " much to prejudice origioating with 
a very gentle and uniform' acdivity all the way, ad- the man, continually in quest of variety, rather thaq 
mitting, however, of occasional level part* for the re- the horse, who, coaaultiog only his own ease, seenu 
liefof the draught. In like manner, on the Loch Fyne quite nnconicious of Hogarth's Line of Beauty." — Re^ 
side, a much more easy line of draught than the pre. port on llit Edutburgh Bailna;/. 

sent mi^ht be found to the some summit. Similar in- Due regard having been paid to the lines of direo^ Fonnaiiom 
stances everywhere occur, in travelling over the chalk, tion and draught, the road comes to be formed perhaps sad drain. 
lime, and sandstone knolls of the south ; one or two through' an undulating tract of couptry, and over a va-.W- 
itfthese may alsiibejioliced. On the great north road, nety of soil, requiring different modes to be specified 
)■ perhaps the worst stve between London and Inver- for its execution. One ruling principle, which should 
neas is that between Newcastle and Durham, and here pervade the whole system of the formation of roads, 
the error might in a great measure be avoided, by is their thorough drsinage. The smaller drains, 
Merely varying the line of direction. Another instance connected immediately with the road, must vary in theii 
ia upon the great road from London to Ireland, through number, direction, and description, according to the 
South Wales by MilfortL The stage alluded Joisthat judgment of the engineer. They consist of what are 
between Bristol and New-Paasa^ ferry, which is ex- technically termed box and rumblatg drains ; the former 
tremely tortuous, both in its line of direction and of which are built,and the latter coosistofastratum of 
draught; although, by keeping along the right bank ruble stone^ simply thrown intoanexcavationroadcfor 
of the Avon, the road might be shortened, and pre- their reception, through which the moisture is allowed 
served nearly upon one level. to percolate. Where the road is to be made through 
OpiniMB Wb omit Dcrt, however, omit to notice that varioni a boggy or marshy soil, which is generally pretty level, 
■bouitbls. opinions exist with regard to the moat proper line of the opportunities tor drainage are less obvious; nor ia 
draught; some think that an undulating line is better this so material, as ground of this description is otpabla 
than one which, ia level. As this idea seems to strike of containing a great quantity of water, without en< 
at the root of all our road improvements, it will dangering the flaodiog of the road. In such lituatiani 
be proper to bestow matK attention upcm it, Utan it also fortunately happens that land is seldomofmach . 
it would otherwise from its obvious nature seem to do* value, and therefore, in making a road through a mo^ . 
serve. It ia contended by many, that bones are more raas, a much greater breadth should be- included be- 
fitfigued whh tiieir load umm a level road, tbin upoi^ twein the lateral draim thi(D where the gmind has ail 
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Knaria^ifa'andulaling surface. Attention thotilil aIm be paid to ' Bhoaltl be' metalled, or' laid with broken atones. InRoiaJ W 

Hifliirayi. Cut the ditches €>f a moderate depth, as the tenacity of -^eTirinit; of towns of about 50,000 inhabitants, tbe hinbi/tjt. 

"""""""^ BBch abili depends upon their being kept in a some- breadth should be at least fifty feet between the feuceq, — -y— 

'Wbflt'moist state. If a section of auch ground be expo». and be in \ike numnet metalled fVom side to side. 

'ed to the sun and air, by deep side ciittingr, it soon pu^ 'Where the population does not exceed 50,000, the sta- 

'verizes, and loses itfl elasticity, when the level of the 'totory breadth of forty feet msy be adopted, the metal- 

-Mad falls, and its surface eeti into disorder. Tbe ling beine still continued of the whole breadth, with 

'drainage of a road should radier be made across than paved side-drain*. At intermediate distances, where 

-in a lateral direction, as being less apt to be injured by it is not thought' advisable to have the metal of a 

"the traffic upon it. Whatever degree of convexity greater breadth than eighteen feet, the compartments 

-is given to th^ cross section of the surface of the between the metal bed and the side-drains may be laid 

-road, the same flgui^ should be given to the bed or with gravel or chips of stone to the depth of not less 

^und on which the broken stones are to be laid. By than half the thickness of the central part of the road, 

■this means the drainsge will bk assisted, and the metal In the vicinity of London, and the capitals of Dublin 

preserved of an equal depth throughout, instead of be* and Edinburgh, and other great towns, as Glasgow, 

mg thicker in the middle, or under the horse path, Manchester, Liverpool, &c. it would be desirable that 

than where thtf carriage wheels travel. ' By this means the principal approaches were at least seventy feet in 

'also a coniiderable portion of metal will be saved, espe- breadth, fully metalled between the side -drains, which 

cially in situatioos where it is laid of the whole breadth ought to be neatly formed, and paved, and the roada 

between tlie side draint. This is further illustrated by provided with a foot-path on each side. 

Fig. 4, Plate CCCCLXXX. and its description at the ' By the fabric of the road is more particularly meant^ Fsbric of 

end of this article. the component parts of the metal bed. Where the tbs road- 

The curve, or top line of the cross section of the road, bottom is naturally wet and spongy, it is well to ram 
is also important, and its degree of convexity should it with chips of stone or with rubbish somewhat freed 
-be regulated very much by the line of draught, the fromearthy particles. Itisextremelydesirable, in every 
fvincipal object being to carry off the moisture by sur- situation, that the road-metal should be broken to a 
&ce drainage. But, for this purpose, the declivity from uniform size, so as to form a compact body throughout. 
Ihe centre to the sides may be very gentle, it being But, as the preparation of the small meial suitable fat 
only wanted to take it off so easily as not to endanger the surface of a road is expensive, it will, in many 
thewashingofthepuIverizedstuS'enttrely away ormt- situations be found advisable to lay a stratum or 
ting the surface. To provide for the rain-water flow- course of hand-laid stones, of from five to seven inches 
lag in direct lines from the centre to the sides of the in depth, with their broadest ends placed downwards, 
rosd, would be to barrel or round it too much, as was and the whole built compactly together, upon the pre- 
the case formerly, even to a degree that was dangerous pared bed or soil. On this course of stones, broken 
for carriages. The cross-section of a level track of metal to the depth of not less than eight inch^ may 
road should be elliptical, falling from the centre to the be laid, though the quality of the rock should be kept 
verges on either side, at a rate not exceeding an inch in view in fixing the depth of this upper stratum, 
and a half perpendicular to a yard horizontal. But In fixing upon the size of the top metal, the more hard 
where an acclivity in the line of draught occurs, where and tough its nature is, the smaller it may be broken ; 
carriages are in the greatest danger of being upset, the It being an object of main importance to have the me-i 
•nrface of the road should be kept flat, or with^ fall tal " well assembled," as the road-makers express it, 
not exceeding three quarters of an inch to the yard, to or broken of a uniform size. In almost every county 
take the water gently off toward the sides, and prevent there is a variation in the quality of the rock, and also 
h; daring heavy rains, from rutting the road in a la- in the size to which it is broken. Roada'have latterly 
'* teral direction. been 'made under a specification as to the weight of the 
Brsadihof It has been complained that many thousand acres pieces, varying from six to eight ounces. Formerly it 
ih* road, of land throughout the kingdom are lost to the agri- was not uncommon to have . them specified, of the 
cnlturist, from the increased breadth which is now size of a " hen's egg," or even of" a man's fist" By 
given to our public roads ; but this, to say the least, reference to weight, the road-maker's operations became 
ia a very narrow view of legislative policy. Inde* more precise; but regard should also be had to th^ 
pendently of the safety and conveniency of the traf- specific gravity of the materials, which differs con< 
Be, the mere consideration of drying the road by siderably. For example, granite may be taken at 
more speedy evaporation is a sufficient reason for pre- twelve cubic feet in tbe ton, and wbinstone (tbe green- 
■erving a spacious breadth in the formation of all roads, stone, basalt, and chnkstone of mineralogists) is ofleri 
while the effects of the riling growth of the hedge- met with of similar weight. Compact limestone and 
rdws, and the ultimate erecticm of buildings along it flint are about fourteen, and quartzy sandstone about 
will be rendered less injurious, Thehighwaysorgreat fifteen feet to the ton. Perhaps the most convenient 
Knea of rOad should, in no instance, be Ibrmedof alesa and uniform test for the size of road-metal is a ring 
breadth than forty feet, and the metal bed not less ineasuring two inches and a half diameter in the void. 
Uian eighteen feet broad, with at lea<it one footpath of When the metal is thus broken, and the road care> 
Ave feet in breadth along the side; eapecially within a fully treated, its surface soon becomes smooth and 
few miles of all towns and villages, ft would he difTi- compact, without requiring the addition of blinding, 
cult to give any scale of breadths for public roads, the or filling up die interstices with gravel, which, if 
k>cal circumstances of which vary so much. But, with- used, should be free of earthy particles. But this ad- 
out presuming to be fastidious, wc notice, that, within dltion is hardly necessary, where there ie much traffic, 
■is or ei^t miles of all large cities or towns, the ap- as the rough and angular sides of the metal soon lock 
proadiea should not be formed at lets than sixty feet be- mto each other, and form a sitiooth surface, 
tween the fences. In such situations the whole breadth After opening a new road, a weighty roUo: ma/ be 



Digitized by 



Google 



8 ROADS. 

Koala uul puied over it with adraitagt ; bntattentfandwald be kihwfrcctedby the rouliidfrjbut aU'soch raadiseUl-Boada and 
Higbw^t. paid to working: the whole lurTace equally, and rak- is now used very spwin^ty in the formation of modem Hlgh»ajF. 
■■^'r^^ tog the displaced atones into the tracks, to prevent roadi, and confined chiefly to the bridle-tracks. The ^'■■nr"^ 
these from becoming deep ruts. For this purpose, distribution of road-metal may be considered as partial 
wooden tresses are now generally set across the me- and irregular. Througbout Scotland, and even as &r 
tailed part of the road ; and, by shifting these, the south, as the approaching sources of the rivers Tees and 
carriages are made to pass alternately over the whole Bibble, good road-metal is generally to be met with, con- 
surface, and obliged to take up new tracks, until the taioing Sie numerous varieties of granite, greenstone, 
whole becomes smooth and compact. Such treatment, basalt, porphyry, and limestone. South of thia bound- 
in the first instance, effectually prevents it from get- ary, as far as the Trent and the Dee, in Cheshire, the 
ting into disorder ; and to this simple operation we are formation is chiefly coal, aandstone, and tb& softer v». 
very much indebted for the improved smoothness of rietiei of limestone, la the southern counties cbalk 



With regard to the theory often advanced, snd gravel soils chiefly oecnr, affording ffint and 

by which the bottom or hand-laid stones are said to gravel, both of which, under proper management, 

work their way from the bottom to the surface, and make excellent roads. In North and South Wales, 

to be thus supplanted by the top metal; we cannot we have all the varieUes of road-metal which are conw 

help thinking that much of this appears to be funcy; mon to Scotland. In Ireland they have excellent road 

ana that this has been generally owing to the more materials, as granite and limestone are pretty generally 

careless manner in which new roads were formerly distributed. 

constructed, and also to the little care which was Notwithstanding the improved state of our roads, Dimeulty 
afterwards paid to them. It is, in fact, quite no- and that every pains is taken to obtain the beat road- orprutr*- 
torious, that, till within a short period, there was, metal, yet it is impossible to preserve a smooth surface fog imootb 
throughout the kingdom, a very general want of sjrs- with broken metal, excepting at a great eipence. It 'o^i*- 
tematic attention, both in the making and uphold- is quite astonishing in how short a period our best 
ing of public roads. The metal was neither uniformly roads get into disrepair. Where there is much traffic, 
broken nor judiciously applied ; nor was the fair and it requires constant unwearied attention to keep them 
regular working of the road duly attended to. Our in good order ; and the waste of materials is almost in- 
new roads, consequently, got into ruts soon at^et they credible. Of this every one may satisfy himself, eves 
were opened to the public, by the displacement of the from the quantity of clayey stuff which is occasionally 
broken stones before they became bonded or connected raked oS the roads in wet weather, or blown away in 
with one another ; and it generally happened, that the the state of dust in dry weather. Indeed, we hesitate 
appearance of the bottom metal was the first intimation not to express our fears that broken metal will be found 
of the top-metal having been worn out, and the road in unsuitable for the thoroughfares of great tovrns. We 
a state of total disrepair, have observed where this has been tried, in some 
Gravtt The chausege, or paved road, is so universal on the few instances, in. England and South Wales, that 
losdi. continent, and the proper gravel road so common to the inhabitants complain of having " all the dust of 
the southern districts of England, that foreigners, iiom summer, and all the dirt of winter." 

the smoothness of the Britbh roads, give the general From the difficulty and expence of keeping causeway- Cautcws}*. 

appellation of gravel roads, even to those that are made ed streets in a tolerably good state of repair, together 

with small broken stones. The use of small gravel from with the jolting and jarring noise which attends them, 

the sea' beach upon public roada, can hardly be consider- the public has long been in quest of a smooth and du- 

ed suitable, as they seldom bind or form a compact road rable city-road. Even cast-iron plateg, in the form of 

like broken metal which has a number of rough sides causeway, have been tried. The small metal system is 

and angular points to connect it. Gravel answers very also in the act of being tried on several of the streets of 

well upon the side compartments, between the metal- London ; but aa yet experience does not enable us to say 

bed and lateral drains, and also for foot-paths; but with what effect. In London, Dublin^fdinburgh, and 

should not be used tor the central parts, unless it be other large towns, the streets are paved generally with 

laid nine or ten inches in depth, and of a size vrhich, granite or greenstone. This description of psving is 

will barely pass throiigh a ring of about one inch in properly of two kinds, the one termed ruble causewsy, 

diameter. If ic be of a larger siae it should be re- in which the stones receive a very partial chipping or 

duced by the hammer, and then it makes a most ex- hammer-dressing from tne pavier. The other, termed 

cellent road. In itiountainous districts, a peculiar aisler causeway, is more carefully dressed. The stones 

description of road.metat is sometimes found, which are also of a larger size, varying from five to seven 

is technically termed maunlain-graveL Itocciura along inches in th]ckness,fromeight to twelve inchesin length, 

-with minute portions of earthy or clayey particles, and about a toot in depth. The late introduction ut this 

which have the property of binding the whole toge- description ol' causewsy, was considered at the time to 

thcT, and makes an excellent smooth rood for light car* ba theperfectionof this kind of road. But notw ithstand. 

ringes. ing many precautions to the contrary, all dresied cause- 

Diitribu- ' In the selection of road metal, we should always give way stones are formedwith the lower eniij or that 

tion of a preference to the several varieties of greenstone, which is set on the ground, somewhat smaller than the 

losd-metsl. The beat kinds of these are less friable than granite, upper surface. The consequence is, that ihey too often 

when broken into small pieces. There is, however, no only touch at or near the top, and when a preneure 

rule without exceptions, and it is often necessary, for comes upon one end of a itone so laid, it. is apt to sink, 

want of better materials, to use sandstone, common while the other end is proportianally raised, and in this 

limestone, and chalk, even in districts where tho'e is manner the causeway becomes dislocated, and gets into, 

a great deal of traffic ; in some instances where coal is numerous hollows. This operation is still more rapid 

abundant, landilone ia reduced to a .vitreous man in in the ruble cauMway, which oonaiatt chiefly of unall. 
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load*' wiB4 ai^br -pieeesof k v!|rie^ of Ibrmi, which montamlj ftet in \ea^, Sroat ten to ttrelve faiober in breadth, RMdi nnii 

HighwRr*. give p]ace fa> the pretsure of s carriage-wheel than the and Troin eiffht to ten inches in depth. Id the neigh- Hi^hwajri. 

^«i*y^^ boul<ler or rounded atones, of which the Romana made lx>iirho(>d of Aberdeen there is a granite railway of tiiia Wy^^ 

general uie, and which are still applied to streets both description, which runs several miles along, or in con- 

in England and Ireland. These stones, having a junction with, a common metalled road. But wa at»- 

broad seat or bed, are not easily misplaced, though serv« that, unless stones of such lengths as three or four 

they make a very rough, noisy, ajid unpleasant feet be deeply seated in the ground, and altoj^ether 

path. contain aa targe a mass of rock as those of Italy, in 

Prindpal Eerhaps the finest specimens of the aisler causeway proportion to the greater weight of English cariiaget, 

""•■*■)* to be met with in the united kingdom, are those of the they will be loo weak for their length, and it will 

Commercial Road of London ; Great Sackville Street, hardly, be possible to. keep such rails firmly in their 

in Dublin, and Leith Walk of Edinburgh. The traffic places,, and in this way the chief benefit of a con. 

upon the whole ofthese streets is great. The latter forma nected railway will be lost. Besides, large sttmeaareal* 

almost the onlythoroughfare to the portof Edinburgh, ways more difficult to be procured, transported, and 

SX is regulated by Jt special Trust, and its toll is ge- laid in their places, than stones of smaller dimensions, 

nerally rented at about L.5000, per annum. The An objection of no small importance also occurs in the 

causeway of Leith Walk is nearly two miles in length, use of these large materials, from the danger there is 

its breadth between the kirb-eCones, which line off a of horsesalipping theirfeetand coming down upon the 

•pacious foot-path on each side, may be taken at the road. ' To avoid this, the practice in Italy is to keep 

average breadth of fifty-seven feet Thestoneaof which the stones in a rough state, by occasionally cutting 

it is paved are of a cubical form, of the largest dimen- grooves upon the upper surface with a pick-axe, when 

aions of aisler causeway, laid upt»i ■ bed ^ shsrp jea< they get into a smooth state with the carriage- wheels. 

tand, free of earthy particles, measuring twelve mchea This mode of paving with large blocks has in some 

in depth. It is now fourteen or fifteen years, since instances been praaised on a small scale in London, 

Leith Walk was converted, from a very bad common with granite ; but in order to give stones of this kind 

road, into a spactona cauaeway, end although its sur- the necessary stability, the blodts would require to be 

&ce now exhibits many inequalities, yet it haa coo- cubes, or to have their dimensions equally large on all 

tinued during that comparatively long period, and may their sides, which, upon tlie whole, would be attended 

continue as long, without requiring any considera- with a. great expence. 

ble repair. Now, if we compare this with the Conti- It appears from the reports of the committee of the Fran b; Bfr. 

nnal repair to which all metal roads, with a traffic simi- House of Commons, on the improvement of roods and Maiibews. 

lar to that of Leith Walk are incident, we presume highways, that Mr. Henry Matthews, of Walworth 

that the metal would require to be renewed at least Common, proposed a plan for stone-rsilways upon an 

every third year. It must, therefore, have cost, upon extensive scale, for the principal highways of the king, 

the whole, a much greater expence than causeway, in- dom. The stones which he was to employ, were to 

d^pendently of the inconvenience which attends &e- measure about four feet. in length, ten inches in depth, 

quent operations of this kind upon such a thorough- eleven inches in breadth at the top, and fourteen inches 

tare ; and its annoyance from dust, Sic, at the base. At. the points of contact the stones of 

inck* or ^^' *^'^"f'"^>-*® ™^ suggest a System of road mak. some ofthese tracts were to be connected with a smal- 

■tone. '"8 which shall secure to us all the advantages of a ler block, by a kind of mortice- formed jomt, similar 

smooth and uniform railway, with the ultimate econo- to those represented in Figs. 5, 6, and 7, Plate I'L.irE 

my of the aisler causeway, we conceive that~much CCCCLXXX. and described ai the end. of this article. <^'^<^'^'-*^^- 

■hall have been gained, towards the facility of car- The expence of Mr. Matthews' plan was probably one ^''^- ^' ^' ^' 

liage, and the coi^ort of travelling. This we propose of its chiefobjections, having been e$tiiiiated sX L.li 5s, 

to effect by laying stone tracks, if not throughout per lineal yard for each set of tracks. It would pro- 

the whole extent of certain principal roads, at least bably also have been found in practice, that unless the 

Upon all. their accbvities. These undulations oblige cubic contents of t.'iese blocks had borne a great» pro. 

the carrier to modify his load, perhaps to one-half of portion to their length, they would not have withstood 

what he could take upon a level road. If, in the same the necessary pressure of carriages. 

manner, the streets of towns and villages situate on the In the several examples of this description of rail- I'lnn tir Mr. 

highway were laid in this manner, the traveller would way which we have met with, the stones have always S'c^cn'' ■>- 

pass smoothly along at bis ease, instead of the thunder- be^ of considerable lengths. Now, it appears to us 

ing noise and jolting motion so irksome to himself, and that, by introducing numerous joints, we shall not 

dangerous and annoying to. the respective inhabitants, only secure the safcly.of the horses, and prevent the 

Nothing is. more common than- the expression, " Now risk of tlieir tailing, without the trouble of cutting 

we have got off the atones we shall be safe and com- grooves in the stone, but that by keeping them of a 

fbrtable." The writer of this article remarks, in proof length not exceeding that of the best oislur causeway, 

of this, that, in thecourte of his numerous journeys, he we shall, at a moderate expence, be able to procure maT 

has been thrice in a carriage broke down, and upon terialsproportionableinalltbcirdimensions, and which 

two of these occasions he was passing along a city can be easily kept in their places. This will he more 

road. readily understood when it is considered that a cor. 

Bra or We have already remarked that smne of the Ro- riage-wheel impinges or rests only upon about an inch. 

iirgeitoDci man. highways were formed with squared materials of its track at a time in the course of its revolution^ 

nconvaiii. g|' large dimensions,- as is still the cose in Milan, There is, so to speak, a kind of compensating effect^ 

and other cities of Italy. Several tracks of stone- connected with the use of stoall stones, which prevents 

caila of.limited, extent ore to be met with in various the tremour from being communicated beyond the 

parts of Britain ; the stones of which these railways limited sphere of a ftw inches, instead of several feet. 
are composed, generally toeuute fiom three to four In the Trantaclioiu of lie Hightand^oeiel^ tif 
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Rorii iHd &afjaml, vol: vhtJiitinbcIe of making a stnoothand dn- vehidM glide along lait even tbe Plicate can oT a^Mdn and 
H<)rh¥r«)>*. f^^ j^^ -^ laying tncks With itonea not raudl lun Holiander, who, partly ftom this feding, is induced t« Highway >. 
'"'"*"*" ger in their cnbic contents than iboae of airier cansewaf , deprive the heavy loaded carriagei and hackney coach- "'"V"" 
ia described as equity applicable to the itreeta of a es of their wheels, and fonn aledgei, as is the mactic* 
dty and the acclivities of the highway. Indeed; hi Amsterdam and -other large towni of Holland. Till 
JudK'ng from the duration of causewayed streets, such of late years, the thoroughfare into Somerset Honse, 
IS tUe comparative econcmiy of this system, that we like the whole induded area of that elegant auite of 
despair not of seeing it very generilly used on our buildings, was paved with rough granite stones, an4 
public roads. It appears to have been first proposed during the sittings of the Royal Society, and other 
for the main>3treet of the town of Iiinlithgow, which public bodies, which held their meetings in the IVont 
forma part of the great weetern road through Falkirk row, the members were often disturbed by the noise of 
to Stirlingshire, by Mr. Stevenson, engineer. Spe- the carriages passing under the covered way into the 
dmens of these tracks have been snbmitted to the square. This narticulirly attracted the notice of 
inspection of Lord Melville and to some of the lead- strangers, end the entrance alluded to has' lately been 
ing road-trustees of the county of Edinburgh, and laid with gravel, which, though n« «o cleanly as the 
to several of the commiuioners for |»aving the streets tracks, is neverthetess a great improvement, 
of the parishej of Lnndon, where it is expected to be On the score of economy, we may notice that in th£ Kipcnce of 
■nbmitted to trial. This plui will be readily understood vicinity of Edinburgh, where good road materials of uonc- 
Pi.*Te by examining Figs, 1 and 8, Plate CCCCLXXX. and every description may be had at moderate rotes, a liiirark'- 
ccccum. j|g letter-prew description at the end of this article, in neal yard of these tracks, forming a rood for one car* 
Pip. I, i- which a street or highway, supposed to measure aboot nage, will «Mt from seven to nine- shillings, according 
thirty feet in breadth, is laid out in five compartments, to the weight of the load to be conveyed upon tbemi 
independently of the footpaths. Twoof these arepav- and c«n«equently double of these sums for two seta of 
ed with the aider canseway tracks, laid five feet apart, tracks,- to suit carriages tvavelling hi opposite direction^ 
while the intermediate spaces for ^e hofse-patha may The«e tracks may be ertiisatea to last about twelve 
either be of ruble causeway, or brokm stone* in the or ftfteen Years,' in the ordinary traflSe of a citr or public 
usual way. rood, in the dourse of which Uie metalling of a common 
UcMiiptlon The tracks may be formed of granite, greenstone, road mast have required to liave been frequently n* 
•( the or any of the hard varieties of rock which is capabli sewed. Not only, therefore, will tht com&rt of the 
*'*''^- of being dressed with a hammer, to dimensions not traveHerbe provided for, and the wear and tear of his 
less than the following i— say, from six to eight in^es mrriage ^evented, but th« direct economy in uphold- 
in the length way of the tradt,- twelte or fourteen Ing the p«blic roads will, l^ the adaption of thid sys- 
■ndies in depth, eighteen inchea in breadth at the base', tem; be secured to ati immense extent. An idea of 
and twelve inches at the top or wheel-track. TfaesideS this'may be fbrmed from the Reports of the Committee 
of Utte stones where they come in contact' with -tacfa rf the HoUM of Commons, whidi goes the length of 
other, are tobe dressedso as toformaplainetosejoint stating, that even Ftva Millions Sterling annually 
across- the track, and the top is to be flat,- that carnages may be saved to the public by an improved system of 
may move without obstruction off and on the tracks, roads. 

and, like the other sides,!! to be dressed aftertfaeordi- Ircm railways of the form hitherto in coniinon nselroa 
luvy manner of aisler causeway. In laying these tracks, have of bte been suggested both for travelling afbwl- 
allthat'beoomes necessary is to bestow scmie pains in speed and in the conveyance of all sorts of goods. Mr.*'*'^** 
preparing a firm and compact foundation, Uie nature Menteath of Cldsebum, a considerable time since, made 
of which will in a great measure depend upon the soil, some pnq^ss in showing the application of iron wheel- 
A Btratmn of stone chips, of the depth of three or more tracks upon the numerous declivities which are every 
inches, according to the state of the ground, laid in where met with upon the common road. This idea has 
clean sharp sand, will answer in almost erery case. It alio been acted upon by Mr. Baird of the Shotts Iron- 
would, in some instances, be of advantage to lay the Works, which are situated on the side of a dell, in the 
tracks with runners upon each side as kirb-stones, of bottom of which his founder^ is built. In order to 
idwnt twelve or fuurteen inches in length, eipenally give greater facility in bringing up weightv articles 
in connexion with the common metal^ road. But from the works, Mr. Oaird laid a very complete set 
whra« ruble causeway is employed for the horse- paths, of cast-iron tracks, applicable to the traffic of com- 
this precaution is unnecessary. In upholding roads mon carts, which admitted of the same load up-hill 
of this descrrplion, the intermediate spaces will seldom as 'in ordinary coses could be drawn upon a level 
require repair; and we have seen, in the example of road; a model of these tracks has been lodged in 
Leith Walk, that aisler causeway has continued in good the chambers of the Highland Society of Scotland; 
<n-der for about fifteen years, and may last double that they measure one foot in breadth, an inch and a half 
period with occasional repairs. Although the tnUSc of in thickness, and are fixed into the check of a cast-iron 
Carriages would be greater upon the tracks than on a steeper or bed, laid across the rood in such a manner 
common road generally, yet it is a curious fact, that that they sre neither apt to slip aside, to rise perpendicu- 
however spacioua a- road may be, carriages go very larly, nor to be sunk below their proper level; being 
much in particular lines, one after another, and there- nearly flat at the top, they admit of the wheels of a car- 
fore the duration of an aisler causeway fbrms a very riage getting off and on them at pleasure. The expence 
good criterion in judging of the comparative economy per lineal yard is understood to be about L.I, 5s. A 
of the proposed wheri- tracks. ' rail-road of this kind was, in the year 1816, laid fw the 
8nootKneu The smoothnea of railway travelling has oflen beeri Forth and Clyde Canal Company, upon an acclivity 
■nii quici- spoken of as hixurions, wbilejbe quietneas with whkfa leading to Port Dundu, near Oliigow, «t the rate of 
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jtoaiii nd oiicpcr))Hidi<!uUrtoabDUtI5 honsbnUl. tn ihepre* in money ioitew] erptTWul Mrrioe^ WJth thia fuod, lt<>'<'ti 
Highyyt. sance of a committee ofthe Cinil Companj, one horM and the due* collected «t the different toll-lMra, the ^'Kh'"' 
""^"^^"^^ actually icKk u[) a \oa,A of three torn upop « common bi^hwajri, p«fi*h and crosa-roads, ore made and main- ^^ -" 
cart weighing nine C<*t. without way apparent difficuU tatnad. . Tbq banefita of tftteta, even in point ot' 
ty, till he reached the top of the railway, and wsa economy, is «uch, that tome of the dialricta pay at the 
atiout.to enter upon the comnion. cauie«ray. But, ek rate of L.?00 or L.800 a-year, to the auperintendinff 
though the causeway was in good order, and the anginoer, iar the management c^ about 150 miles ^ 
Jtoe of draught had became easy, the animal could road. The more general way, however, in Scotland is, 
proceed no farther than the extent of the caat>iron for the convener of the district to employ a thorough 
tracks. In any view of the application of these bred practical road-maker, who, at Inspector, receives 
tracks to the partial acclivities of the common road, a modified salary, attends to the state of the work, and 
it- is important to mention that the carters frequenting directs the upholding of repairs. The road-metal, agree- 
Part Dandas all agree in stating, that their horses had ably to this system, is quarried, carted, and broken by 
formerly as much difficulty in taking up Si cwt. on the contract) at so much per cubic yard of broken stone, 
common causeway, as is now experienced with a load It is then, according to what we conceive to be the 
of three bms upon these wheel-tracks. Let us there- best arrangement, laid upon the rood by day's wage- 
fore consider the beneficial effects of such an immense men. The money disbursements are made by the trea- 
acquisition of power, as the use of wheel-tracks would surer for the district, upon statements of the work 
prove to carriage upon the ^reat scale | done. In this manner the check on all hands is simple 
JLo»a «!• ^^ '" article treating dislmctly of roads, we trust it and direct and there is not now the same opportunity. 
B>aeeT«. will not be considered out of place if we ikotice two or for peculstioa and oppression that existed while the 
three professional gentlemen who have more or Jess di-i statute-labour was personally exacted, 
rccted tbeir attention to the road department of the In all improvementa of any ext^it the trustees now 
engiiMer, and it is ratiier curious to notice that these proceed in a r^ular manner hy plan, spedficatitm, and 
happen to have belonged to Scotland. It was, we be- contract, instead of the more loose mode that was 
lievei the late Mr. Charles Abercromby who firstadopt- formerly practised. We have indeed been called to 
ed, as the leading principle of his designs, a more take a road off the handa of contractor^ whoae work 
improved line of draught than the example either of amounted to several thousand pounds.. The opera- 
the military or civil engineers of a more early period tiont consisted io making .tbe road partly new by 
had afforded. But the appointment of Mr. Thomas certain alterations in tbe Tine of direction, while thA 
Tciford, as engineer to the Parliamentary Commission- remainder had undergone a thorough repaifi In call- 
era for rokds ud bridges, and the field, therebv opeB< ing for documents it appeared that tbe line had ne- 
ed for his practice, may doubtless be mentioned a* one ver been profisasioiially surveyed, that no sectiOH of 
of the most fwtunate ciicumttancea in tbe history of the earth-work, or blastitig of rock, had ever been 
Odr improvement in tbi« art Tbe highest praise is made, •atx had any r^pilor contract been entend into^ 
due to that eminent individual for the magtuficetice The woeka were inspected by the factor on a neigh.' 
and extent oi hia varioua daaians; and especidiy tor the bouring estate, and afterward* travelled upon for twelve 
•■dalous attenticn with whi<£ he has directed his great or fifteen months, without any precaution in fiHing u p 
takota to all tbe details of lUwd-makiiw. . To theat the rata. This procedure arose trom a misoencwived 
weglsdlyembiace the opportunity of ad^ng the name and ilUapplied.eooaoipy; which has to»ofien led bu- 
of .Mr. Loudon MacAdam, eminent as the founder tS sineu of this kind to be settled in a couttof i»Wj as in 
a lyatelii by which our public roads, formerly strong, the instance alluded to. 
though rough, Are now becoming gecerally smooti^ 
firm, and compML 
Hjstem oC The country U perhaps not more indebted to the DeKripiim of Plate CCCCLXXX. 
niina|c- labours of tbe engtnecr than to the regular aystem of 
■Mm- . maiMigement which the road trustees have latterly 



adopted, both io respect to the conduct of tbm works ■ Fig. 1. represents the plan of a atneet (tr road laid I^'i'ripi ion 
and the managCDent of their fimds. Though Bri- with two sets of stone-tracks formed of what may be<^^'-'''^f- 
tain has not an organised professional board hke that called aisler, or the best description of causeway, of^^'^^^^''' 



of France, for roads, bridges, harbours, and sea-lights, a form peculiarly simple, of dimensions easily procured, 

ia eat coonected body, yet, in the affairs of roads, and calculated tor supporting any load. Between, and 

sh6 may be said to possess a universal Board of Free' on each side of the tracks of tliis diagram, the com- 

AnUert and their eldest sons, who, as trustees, man- partmentsareforraedof common road-metaL Theirack- 

age tbdse eonceraa with a patriotic feeling, a patri- stones may be of granite, greenstone, or any of the 

raoDtal interest, and a local knowledge, which baa harder kinds of rock that will admit of being AaMMsr- 

fantugbt the British roads to their present state of pre. drttsed. To be properly bedded or laid uptm-a ttra- 

eminence. From time to time these gentlemen call pro- turn of clean sharp sand, gravel, or stone chips, eccord- 

feasionar men to their assisUnce, without sparing their ing to the state ot tiie ground, and tbe situation of the 

^wn trouble, or withholding security, of^ea to a great country (or procuring materials. At Bath, Paris, aqd 

extedt, upon their lands, for carrying on the operatione other places, we have seen causeways carefully built 

of the mats of whidi they respectively take the rtspon. witli lime-morUr. 

Ability. A B C B point out a compartment of a road laid Itsrerrinn 

The mmegement of roads is now. so systematiaed partly with broken stmes, in which E E and F F *'*'°^*^|,;^., 

as to h&ve become, upon the. whole, extremely simple., the aisler- cause ws^ tracks. A fi being tbe sky or open "* 

InScodand, and mw also fwet^. geoeraUy in Eng- drain upon tbe side of tbe road, which, if situated'^ 

landf the stitntB. labonc is comawlfd into a payment within, or near a pc^alous town, ia supposed to ba 



Digitized by 



Google 



, Google 



